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Wind erosion can affect agricultural productivity, soil stability, and air quality. Regulatory standards for ambient levels — idarBeam Wind{Direction il — = ' — I ——2m Downw!nd I " Lidar Measurements
of particulate matter (PM) with equivalent aerodynamic diameters < 10 um (PM,,) and < 2.5 um (PM, ;) have been | — — ' e % — = = % [ N I 9m Downwind | = Stare mode at ~10 m on
established in many countries in an effort to protect the health and welfare of their citizens. Wind erosion events may miela | Y B A . 10 JNE T 2m Upwind 1 . .
lead to high PM levels that exceed air quality standards and are health hazards. Quantifying suspended wind-blown dust | Sample Layout | L mE f =i 9m Upwind f downwind edge saw multiple
emissions and resulting PM concentrations from wind erosion events are therefore, of significant interest. @® Tripod | R | L AN | p|ume5 of va rying sizes and

A high wind event causing visible soil suspension occurred on May 20, 2008 in California’s San Joaquin Valley. On this A Tower | = 10 ‘f=’-’-"“-v<;:‘~/". ......... 1 :
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day, PM concentrations around a field with fine sandy loam soil were measured as part of an agricultural tillage PM A Met Tower | —g—;‘ ﬂ 5 : <o S ; _ _
emissions study. Point sensor PM instruments deployed were a vertical and horizontal array of optical particle counters B Tailer B ] 'g. : - 8 <[ \\ """ | = Horizontal and vertical scans
(OPCs) and portable filter-based PM samplers. A remote sensing scanning Lidar (light detection and ranging) system with | | =5% acras d 7.0 = 10 . ] captu red p|ume5 (see Fig. 8)
three wavelengths (1064 nm, 532 nm, and 355 nm) called Aglite was also sampling. The OPCs were used to calibrate the RITH ' 13 ‘ : : = Emissions Calculations
Lidar return signal to particle count and volume concentration. Mass concentration calibrations for both the OPCs and | | - .
Lidar were calculated from OPC and filter-based PM data collected that day. The filter-based sampling was stopped upon y ]_()4 - - - - f , - P|V|2.5, P|V|10, and TSP values
completion of the tillage activity while the OPCs and Lidar continued to collect data during part of the wind erosion event. 10 10 10 10 estimated (see Table 1)
Emission rates (ERs) were calculated by a vertical flux method with OPC PM data, an inverse modeling technique using d (um) . | | vel
AERMOD with OPC PM data, and a mass balancing technique applied to upwind and downwind vertical Lidar scans. _ opt Lidar values comparatively very

PM values measured downwind of the field were consistently much higher than those measured upwind, showing Figure 6. Mean PSDs measured from 13:00-15:00. low

significant suspension and vertical dispersion of soil particles from the field up to 9 m. Particle size distributions and PM

levels were also consistently higher at 2 m than 9 m in both upwind and downwind locations, suggesting most particles in C 1100 _ -
the wind-blown dust plumes stayed near the surface. All OPCs, especially those downwind, had high counts for particles > I L
1 um relative to counts of particles < 1 um in comparison with typical ambient atmosphere particle size distributions. The I r
Lidar detected wind-blown dust plumes of varying size, location, and duration on the downwind field edge from 10 m to [t mel
50 m in elevation. ERs based on the vertical flux method were 3.9 pg/s-m2 for PM, ., 174.2 ug/s-m2 for PM,,, and 872.0 | I Figure 7. Wind-blown dust plumes
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TSP. These PM,, ERs are similar to other values in literature. The Lidar-based ERs were three orders of magnitude lower | : — N e |\ eters v |, : N :
than those from the other two methods. A minimum measurement height of ~10 m due to safety concerns prevented the : 0 50100 200 300 400 — | 1. -:lan I - stationary at Z.lO m agl on downwind
Lidar from adequately detecting plumes that are close to the ground, such as the wind erosion plumes seen on this day. = (] edge. Black solid lines represent
Figure 2. Sampling layout around the field showing locations of PM sensors on tripods -~ I % ranges of OPCs.
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" |nitial surface conditions (see Fig. 1A): dry (3.3% average soil moisture), fully ” | | | | | | | Results Table 1. Estimated emission rates from the observed period of the wind erosion event.
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Tillage activity <—; m pwing _ | " PM,, ERs from inverse modeling and vertical flux methods are similar to other

values found in literature
- " Lidar could not measure below ~10 m due to safety concerns, which may
partially explain the Lidar-derived ERs being 103 lower than other two methods
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Figure 1. A) Field surface conditions immediately prior to the high wind event, B) point sensors 12:00 13:00 Cooperative Agreement #58-3625-4-121
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